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Brief Description of the Figures 

Figures 1 and 2 are practical examples of the present invention. Figure 1 is a 
vertical cross section of an outside-mounted ultrasonic oscillator type of medical 
paracentesis needle. Figure 2 is a vertical cross section of an inside-mounted ultrasonic 
oscillator type of medical paracentesis needle. 

Detailed Description of the Invention 

The objective of the present invention is to extremely accurately insert or bring 
close a commonly used medical paracentesis tube (such as a paracentesis needle, a 
catheter, a probe, or the like) while measuring the depth and direction from the surface 
of the body by utilizing an ultrasonic beam that has acute directivity with respect to 
specific arteries, veins, lymph ducts, and other such ducts located deep within the 
body, as well as to organs that are related to these. The medical paracentesis tube 
(such as a paracentesis needle) of the present invention is put together such that an 
extremely small ultrasonic oscillator (made, for example, of barium titanate) is 
mounted on the tip of a fixed or removable support on the outside (Figure 1) or the 
inside (Figure 2) of this tube, which also has a high-frequency emitter and receiver for 
use in oscillator excitation. 

Vasal photography, in which a paracentesis tube (such as a paracentesis needle, 
a catheter, a probe, or the like) is inserted into a duct, and particularly an artery or a 
vein, and roentgenography is performed while injecting a contrast agent in order to 
discover any unsound changes in the brain, heart, abdominal organs, limbs, etc., has 
come into use in recent years as an important examination method. However, 
sophisticated technology is needed to determine the depth and direction from the 
surface of the body of ducts (particularly arteries) located deep within the body, and to 
then perform accurate paracentesis, and if the contrast agent is injected with improper 
paracentesis, damage to or blockage of the duct or leakage of the contrast agent can 
injure the nerve tissue, etc., that is present in the surrounding area, which not 
infrequently can even lead to the death of the patient. The present invention permits 
this paracentesis to be performed accurately. 

The principles of the guiding and insertion of a paracentesis needle of the 
present invention will now be described along with the method of implementation 
thereof. When the apparatus of the present invention is used to emit a continuous 
ultrasonic beam of a specific frequency from the skin surface toward the interior of the 
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body, if, for instance, any blood vessels are present within this ultrasonic beam, the 
emitted wave undergoes a Doppler effect due to the movement of the corpuscles 
flowing through these blood vessels, disturbances in the blood flow, or the pulsation of 
the vascular wall, so that a reflected wave that has a different frequency from that of 
the emitted wave can be obtained. After this reflected wave has been converted into an- 
electrical signal with an ultrasonic oscillator, synthetic detection of the emitted signal 
allows an electrical signal of the difference of the two [waves] to be obtained. After 
this has been amplified, it can be sent to a speaker or the like to produce a type of 
buzzing sound that can be detected by ear. When, for instance, the emission frequency 
is 5 Mc/s, the buzzing sound from an artery is generally about 5000 c/s or less and is 
an audible sound in which the tone varies with the cardiac cycle, while the buzzing 
sound from a vein is 2000 c/s or less, and is an audible sound that is not synchronized 
with the cardiac cycle. These buzzing sounds reach their maximum volume when the 
ultrasonic beam is directed toward the center of the cross section of the artery in 
question, and suddenly cease if the ultrasonic beam strays from the artery in question 
only ever so slightly. Further, the reflected wave from tissue that has no moving 
portion cannot be heard even if the tissue is in the center of the beam, nor can the 
buzzing sound resulting from a Doppler effect from nearby members that are out of the 
line of the beam. Consequently, a paracentesis needle can be inserted into or brought 
close to the targeted duct, etc., both easily and accurately by combining the 
paracentesis needle with an ultrasonic oscillator, emitting from an oscillator an 
ultrasonic beam that has acute directivity, and then guiding the paracentesis needle so 
as to obtain the maximum volume while constantly receiving the reflected waves from 
the targeted duct. 

However, since the reflected waves from extremely narrow ducts or from ducts 
that are located at an extremely great depth from the surface of the body are 
exceedingly weak, unless steps are taken, no buzzing sound can be detected adequately 
if a synthetic detection with the emitted wave is performed, but inserting into the 
receiver a circuit that attenuates only the emission frequency results in the reflected 
waves being made relatively larger, so that a strong buzzing sound can be obtained. 

Further, an operation in which blood vessels deep within the brain are ligated or 
reinforced after performing a craniotomy and after the brain tissue has been removed 
has been performed in recent years as a treatment method used for preventing 
hemorrhaging due to the tearing of an arterial knob, etc. , or an endocranial 
hemanglioma in neurosurgery, but this operation can itself be life-threatening, and 
there is a great possibility that serious after-effects will remain. When the present 
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paracentesis needle is applied to a case, the tearing of blood vessels or arterial knobs 
can be prevented with a method in which there is extremely little invasion, wherein a 
hole of several millimeters in diameter is made in the skull, the paracentesis needle is 
inserted into the cranium through this hole until it arrives at the diseased member using 
the buzzing sound from the blood vessel as an indicator, and a resin used fro 
reinforcing the vascular wall is injected into the surrounding area. 

The use of the present apparatus as described above allows a paracentesis tube 
to be inserted into or brought close to the targeted duct or an organ related to a duct 
both accurately and safely, which facilitates accurate diagnosis and also allows highly 
specialized treatments to be performed. 

The structure of the present paracentesis tube will now be described while 
referring to the figures. 

Figure 1 shows the ultrasonic oscillator 2 and the oscillator retainer 3 assembled 
on the outside of the paracentesis tube 1. Therefore, the ultrasonic beam is emitted in 
the direction of the vertical axis of the paracentesis tube, i.e., the paracentesis 
direction, so as to encircle the paracentesis tube. 

Figure 2 shows the removable ultrasonic oscillator 2 and oscillator retainer 3 
assembled on the inside of the paracentesis tube 1. Here, the ultrasonic beam is 
emitted in the direction of paracentesis from within the tube, and after drawing close to 
or puncturing the target, only the ultrasonic oscillator and the retainer are removed, and 
simultaneously with the closing of the removal hole with the valve 5, the connecting 
hole 7 to the drug injection tube 6 is opened. Finally, 4 is the sending and receiving 
terminals for the current used in the excitation of the oscillator. 

(57) Claims 

1 An ultrasonic guide-type insertion apparatus for a medical paracentesis 
tube, which is characterized by the fact that, in an apparatus that inserts a paracentesis 
tube into, or guides it close to, a duct using as an indicator a detection signal that 
results from a Doppler effect of ultrasonic waves, the ultrasonic oscillator 2 is mounted 
to the support 3, which is attached in a removable fashion or fixed to the paracentesis 
tube 1, such that the ultrasonic beam is sent in the axial direction of the paracentesis 
tube, and the drug injection tube 6 is mounted so that it is connected to the paracentesis 
tube 1. 
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